Amino acids regulate mTOR pathway and milk protein synthesis in a mouse mammary epithelial cell line is partly mediated by T1R1/T1R3.
The mechanism of dietary amino acids in regulating milk protein synthesis at the translational level is not well understood. Numerous studies have shown that the amino acid signal is transferred through the mammalian target of rapamycin (mTOR) pathway; however, the extracellular amino acid-sensing mechanism that activates mTOR complex 1 is unknown. We tested the hypotheses that the T1R1/T1R3 heterodimer functions as a direct sensor of the fed state and amino acid availability preceding the mTOR pathway and affects milk protein synthesis in mammary epithelial cells. The expression of T1R1 was repressed by T1R1 siRNA in mouse mammary epithelial cells model (HC11). Western blot was used to analyze activity of the mTOR pathway and β-casein expression, and quantitative real-time RT-PCR was used to analyze the change in mRNA abundance of amino acid transporters. The transcripts and proteins of T1R1 and T1R3 were detected in HC11 cells and mouse mammary gland tissue. siRNA silencing of T1R1 repressed β-casein synthesis in HC11 cells both with and without essential amino acids present in the culture medium. The phosphorylation of mTOR, S6K, and 4EBP1 in T1R1 knockdown HC11 cells declined to 25, 50, and 30 %, indicating T1R1 knockdown repressed the activity of the mTOR pathway. T1R1 knockdown increased the mRNAs coding three important amino acid transporters (SLC1A5 and SLC3A2/SLC7A5). Activation of the mTOR pathway was partially repressed by T1R1 siRNA or SLC7A5/SLC3A2 inhibitor (BCH, 10 mM), and the combination of these two treatments further repressed the activity of this pathway. T1R1/T1R3 serves as sensor of extracellular amino acids in mouse mammary epithelial cells and involved in milk protein synthesis regulation.